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Introduction 
Whiteman Park is a 4,200 ha conservation and recreation reserve situated approximately 16 km NE of the 
Perth CBD. Within the Park there exists a 930 ha area of relatively undisturbed bushland that has been set 
aside as a conservation reserve. The vegetation of the Park is a mixture of Banksia, Eucalyptus and 
Melaleuca woodlands, which have been classified by Mattiske and Associates (1989) into seven broad 
vegetation types based on Havel (1976). As part of a proposed conservation initiative attempting to 
enhance mammal biodiversity, Whiteman Park management wishes to construct a feral animal-proof fence 
around the conservation reserve and to re-introduce a selection of locally extinct mammal species 
(Bancroft 2005). Concern over the possible negative impact of mammal reintroduction on vegetation mass 
has prompted the need to document the above-ground vegetation biomass of the conservation reserve. 
The overarching aim of this study is to provide a baseline quantification of the above-ground vegetation 
biomass of the 930 hectare conservation reserve in Whiteman Park prior to mammal reintroduction. In 
doing so, several objectives will be met; 
(i) The derivation of regression equations to enable estimation of biomass for the dominant tree, shrub 
and ground cover species. 
(ii) Examination of the influence of several biophysical parameters on the spatial variation of biomass 
within the reserve. 
(iii) Provision of vegetation data that will aid in the Park's fire management and will enable assessment of 
the carbon sequestering capacity of this urban bushland reserve. 
Materials and Methods 
Stratification of Study Site: The four different vegetation types in the reserve have been further stratified 
within a GIS framework to create both an understorey and overstorey vegetation data layer for each type. 
A digital multispectral image of the reserve (spatial resolution of 0.5 m with four spectral bands (B,G,R and 
NIR)) has been processed within a GIS software package (ldrisi Andes®) to provide an overstorey layer 
that is stratified on the basis of three tree density levels (high, intermediate and low), Phytophthora 
cinnamomi (Pc) status and time since fire. An intensive ground survey using GPS technology is being 
conducted to create an understorey vegetation layer stratified on the basis of floristic composition and 
relative plant abundances within each vegetation type. 
Abundance Estimation: The T-square sampling method (Krebs 1999) is being used to estimate the 
abundance of tree species within the 'high' and 'intermediate' overstorey stratification levels while the 
abundance of trees in the 'low' overstorey stratification level is being estimated by quadrat sampling. Trunk 
diameters (at various heights for different species) are being collected concomitantly. The density of all 
shrubs, herbaceous plants, tree saplings and ground covers in the understorey layer are being estimated 
by quadrat sampling. Various plant metrics (length, width, height and stem diameter) are simultaneously 
being recorded for each individual plant in each quadrat. 
Biomass Estimation: A double sampling approach is being used to estimate individual plant weights. 
Regression equations relating easily measured plant biometric parameters to plant weights will be used to 
estimate the mass of all trees and the most common understorey species. 
Results 
Data collection for the overstorey and understorey plant abundance and hence biomass is currently 
ongoing. To date, major progress has only been made towards objective (i). Regression equations relating 
trunk diameter to total tree weights and plant biometrics to total shrub weights have been derived for two 
tree and seven understorey species respectively (Table 1 ). 
Discussion 
The regression equation derived for Corymbia calophyl/a was found to accord very closely with an 
equation derived for the same species growing further south in WA (Hingston et al. 1990). The trees 
examined by Hingston et al. (1990) were growing near Jarrahdale and Dwellingup, approximately 50 km 
and 100 km south of Whiteman Park respectively. This suggests.that despite the different climatic and soil 
conditions, the relationship between the mass and trunk DBH of C. calophylla is fairly constant across 
southwest Western Australia. No other published biomass equations for the understorey plants or for 
Banksia menziesii could be found for comparison. A lack of published equations for estimating the 
biomass of Nuytsia f/oribunda, Melaleuca preissiana and Banksia ilicifo/ia, which· are all common 
throughout Whiteman Park, means that further equations will have to be derived for these species. 
Regression equations that relate DBH to tree mass for Allocasuarina fraseriana, Banksia grandis and 
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Eucalyptus marginata have been published by Hingston et al. (1990). As these equations have been 
derived from specimens growing in Jarrahdale and Dwellingup, it will be necessary to examine the 
applicability of these equations for estimating the biomass of the same species growing in Whiteman Park. 
This will represent a further opportunity to discover if there is a significant difference in the relationship 
between tree mass and trunk DBH's for these species growing in separate locations across the southwest 
of Western Australia. If the difference between the trees growing on the coastal plain and the southwest 
Jarrah forests is not significant, it is plausible that other tree and shrub equations derived from the coastal 
plain specimens in this study may be generalised to other areas further south in the state. This may be of 
value in assessing carbon stocks of natural bushland throughout the southwest botanical province. 
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* y = dry weight in grams. 
Equation (y = dry 
weight) 
y = 43.9 x + 0.01z -111.7 
y = 0 .126x - 1 09.4 
y = 0.0015x + 10.1 
y = 0.04x- 17.06 
y=1.12x+0.42 
y = 1.48x - 65.2 
y = 0.0019x + 9.02 
ln(y) = 2.36*1n(x)- 2.51 
ln(y) = 2.59*1n(x) -3.31 
Dependent variable(s) 
x =stem circumference (em) 
z =aerial cover (cm2) 
x = height (cm)*circumference (em) 
x =plant volume (cm3) 
x = plant area ( cm2) 
x = plant volume (m3) 
x =total plant branch volume (cm3) 
x =plant volume (cm3) 
x = diameter at breast height (DBH) 
(em) 
x =diameter at 20cm above ground 
(em) 
# y = dry weight in kilograms. 
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n 
0.92 25 
0.94 28 
0.91 20 
0.88 20 
0.89 20 
0.95 10 
0.91 20 
0.99 8 
0.99 9 
